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0', and is driven by the crank pin P, which rotates about 0 as in the preceding case. ,The slotted bar vibrates between the positions 0'e and Off} reaching an end of its stroke when its centre line is tangent to the crank-pin circle; or when the crank is at either E or F. It will be seen that the driver passes over the arc FEE for the forward stroke, and through the arc EAFior the return stroke. The former arc is greater than the latter; hence the times of the strokes are in the ratio of these arcs, if the driver rotates uniformly.
The normal component only (va) of the crank-pin motion (v^ transmits motion to the follower; and vz = v1 cos 0. in which 0 is the angle OPO'. If a semicircle be drawn on 00' as a diameter, cutting O'P at n, Pn = OP cos 0 ; hence vl: v^:: OP : Pn\ or if OP represents the velocity of the crank-pin, Pn represents the velocity of the driven point of the slotted arm to the same scale.
The upper end of the slotted arm drives the cutter-bar of the shaper as indicated, through a pin, 0, which is between two parallel projections attached to the cutter-Bar. The velocity of 0 is v^} normal to O'C, and v, : v^ :: O'CiO'P. To find this velocity draw a line through 0''.. #2, extended till it cuts Ov3 in vt. The motion of the tool, v^ is the horizontal component of v^. It differs little from v3; but can be easily found by the graphical construction shown.
The fundamental portion of this mechanism is a modified form of the one used in the "Whitworth motion ; the only difference being that (9', in this case, lies outside of the crank-pin circle; while in the other case it lies inside this circle. This difference in the proportions causes the slotted bar to vibrate through a definite angle in one case while it rotates continuously in the other case. 'The methods of connection with the ram of the shaper are quite different in these two cases, as is the means of changing the length of the stroke, also. In the second form this change is made by changing the length of the driving crank-arm, means being provided for moving the pin nearer to, or farther from, its centre, 0. This device is extensively used on shapers.